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DETAILED ACTION 

Response to Amendment 

In response to applicant's amendment received on December 3, 2007, all 
requested changes to the claims have been entered. New claims 23 and 24 have been 
entered. 

Response to Argument 

3. Applicant's arguments filed on December 3, 2007 have been fully considered but 
they are not persuasive. 

Applicant's argue on page 10 of the response that the disclosure of Polz teaches 
an interpolation" method and instant application teaches an "extrapolation" method. 

The examiner agrees that the prior art of Polz teaches an "interpolation" method, 
but that instant application also teaches an "interpolation" method to determine second 
space element by "interpolation" method (para [0056]). 

Applicant's argue on pages 10-11 of the response that the disclosure of Polz 
does not teaches an "predetermined multidimensional voxel space". 

The examiner disagrees. The prior art of Polz's data set 19 in figure 6 can be 
interpreted as predetermined multidimensional voxel space. And also, the claim of 
instant application does not disclose "predetermined multidimensional voxel space". 
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The specification does not disclose how the transformation is based on one 
search beam. The examiner can not find this language in the specification. The 
examiner can not figure out how a transformation is done by a search beam running. 
The transformation appears to be a linear interpolation using weights. Further 
clarification in the claim is needed for the transformations. 

Mathematically, a transformation is based on some set of values. The term 
"search beam running" is not a set of values. The Examiner suggests clarifying in the 
claim the value/elements used for the transformation. 



Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1 -8 and 1 0-1 7 are rejected under 35 U.S.C. 1 1 2, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 1 recites the limitation "the partial image area" in 11 th line. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim 1 is further indefinite for stating "transformation includes at least one 
search beam running". The examiner can not find this language in the specification. 
The examiner can not figure out how a transformation is done by a search beam 
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running. The transformation appears to be a linear interpolation using weights. Further 
clarification in the claim is needed for the transformations. 

Claims 2-8 and 10-17 depend on indefinite antecedent claims. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in this 
country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-8, 10-13, 18-21 and 23 as best understood, are rejected under 35 
U.S.C. 102(b) as being anticipated by US Patent 5,924,989 to Polz. 

With respect to claim 1 , Polz teaches, means of recordings of one- or two- 
dimensional partial image areas of the object (ultrasound image in each dimension) 
(abstract), 

using wherein the absolute positions of the individual partial image areas in 
space (col. 4 lines 7-18) or the relative positions of the individual partial image areas 
(col. 3 lines 28-32) to each other are used along with the one- or two-dimensional image 
information of the individual partial image areas for generating one- or two-dimensional 
image data, (col. 4 lines 7-18) 
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wherein a first group of space elements (individual image) is generated in a 
multidimensional voxel space (data set, ref. no. 19) from first space elements (image 
points) which contain multidimensional image information and touch or intersect planes 
or lines of the partial image areas by the one- or two-dimensional image data, wherein a 
second group of space elements is generated in the multidimensional voxel space from 
second space elements by means of an information transformation from the 
multidimensional image information of the first group of space elements (col. 6 lines 49- 
52, Figure 6 and 7) 

wherein said information transformation includes at least one search beam (X1 - 
X4) running from each first space element (point that intersect with X1-X4 and BE1- 
BE4) along a pre-determinable multidimensional direction vector, thereby defining those 
second space (V) elements determined by the multidimensional image information of 
that first space element which forms a starting point of the search beam (col. 7 line 3-45, 
Figure 7). 

With respect to claim 2, Polz teaches that the multidimensional image information 
of each first space element is determined by one- or two-dimensional image information 
which exists at a particular interface/point of contact of the respective first space 
element with a respective plane or line of the partial image area (col. 4 lines 7-1 8). 

With respect to claim 3, Polz teaches that a spatial distance from each second 
space element to the next first space element of the first group of space elements is 
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determined, and the multidimensional image information of each second space element 
is determined by the multidimensional image information of the spatially nearest first 
space element (col. 7 line 3-45, Figure 7). 

With respect to claim 4, Polz teaches that the multidimensional image information 
of each second space element is not determined when the spatial distance to the 
nearest first space element is larger than a pre-determinable maximum spatial distance 
(maximum distance C) (col. 7 lines 26-45, Figure 7). 

With respect to claim 5, Polz teaches that the multidimensional image information 
of the spatially nearest first space element is used as multidimensional image 
information of each second space element lying within a maximum spatial distance to a 
first space element (col. 7 line 3-45, Figure 7). 

With respect to claim 6, Polz teaches that the spatial distance and a reference 
number for the plane or line of the partial image area used to determine the 
multidimensional image information of the nearest first space element, is stored as 
multidimensional image information of each second space element (X1 to X4) (col. 7 
lines 26-45, Figure 7). 

With respect to claim 7, Polz teaches that the spatial distances from each second 
space element to two or more first space elements of the first group of space elements 
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are determined, and the multidimensional image information of each second space 
element is determined by the multidimensional image information of a predeterminable 
number of spatially and/or chronologically nearest first space elements (col. 7 line 3-45, 
Figure 7). 

With respect to claim 8, Polz teaches that the multidimensional image information 
of each second space element is determined by the multidimensional image 
information, weighted on the different spatial distances, of a pre-determinable number of 
first space elements (col. 7 line 3-45, Figure 7). 

With respect to claim 10, Polz teaches that the search beam (X1 - X4) has 
spatial starting point (V) on the plane or line of the partial image area used to determine 
the multidimensional image information of the first space element, and the search beam 
has a maximum spatial length (C) along the pre-determinable multidimensional direction 
vector (X1 - X4) (col. 7 line 3-45, Figure 7). 

With respect to claim 1 1 , Polz teaches that the second space elements are 
determined by the multidimensional image information of another first space element of 
the first group of space elements, which constitutes a target point which is hit by the 
search beam (point that intersect with X1-X4 and BE1-BE4) (col. 7 line 3-45, Figure 7). 
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With respect to claim 12, Polz teaches that the second space elements are 
determined weighted multidimensional image information of the starting point and the 
target point, wherein the weights orientate themselves at multidimensional distances of 
each second space element (10b), lying on the search beam, to the starting or target 
point (col. 7 line 3-45, Figure 7). 

With respect to claim 13, Polz teaches that the second space elements are 
determined in a first step by means of the multidimensional image information of that 
first space element which forms the starting point of the search beam , and that the 
second space elements are weighted in further steps by multidimensional image 
information of further first space elements which form starting points of search beams 
which also penetrate the second space elements, wherein the weights orientate 
themselves at the multidimensional distances of each second space element to the 
respective starting points (col. 7 line 3-45, Figure 7). 

With respect to claim 18, please refer to rejection for claim 1 , and first, second 
and third storage means are disclosed in Figure 1 (ref. no. 2). 

With respect to claim 19, Polz teaches that the object is reconstructed and 
represented in a display by spanning the multidimensional voxel space by means of the 
first and second group of space elements (col. 6 lines 49-52, Figure 6 and 7). 
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With respect to claim 20, Polz teaches that calculation means carry out the 
information transformation from data of the first and second storage means and store 
the results in the third storage means (Figurel). 

With respect to claim 21 , Polz teaches the multidimensional reconstruction and 
representation of an organ, especially the heart of a creature, considering the motion of 
the heart (col. 4 lines 39- col. 5 line 12). 

With respect to claim 23, please refer to rejection for 21 . 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 14, 16 and 17 are rejected under 35 USC 103(a) as being unpatentable 
over Polz (US Patent 5,924,989) in view of Edwards et al. (US Patent 5,787,889). 

With respect to claim 14, Polz teaches all the limitations of claim 1 as applied 
above from which claim 14 respectively depend. 
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Polz also teaches not disclose expressly that the object is reconstructed and 
represented multidimensionally by means of the multidimensional voxel space 
consisting of the first and second group of space element (col. 6 lines 49-52, Figure 6 
and 7). 

Polz does not teach expressly that parts of the reconstructed object are 
represented by means of variable sectional planes. 

Edward et al. teaches parts of the reconstructed object are represented by 
means of variable sectional planes (col. 14 line 65 -col. 15 line 53). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to represent variable sectional planes of reconstructed object in the 
method of Polz. 

The suggestion/motivation for doing so would have been that reconstructed 
object could visualize in various viewing angle of the image by represent variable 
sectional plane of reconstructed multidimensional image. 

Therefore, it would have been obvious to combine Edward et al. with Polz to 
obtain the invention as specified in claim 14. 

With respect to claim 16, Edward et al teaches that certain parts of the 
multidimensional voxel space are marked and sampled for representation on one side 
of an intersectional plane in order to visualize certain parts of the reconstructed object 
(col. 14 line 65 -col. 15 line 53). 
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With respect to claim 16, Edward et al teaches that the multidimensional voxel 
space (9) is sampled by means of an intersectional plane (18) into at least two halves 
(9a, 9b) to visualize certain parts of the reconstructed object (17), and that the 
intersectional plane and/or the at least two halves (9a, 9b) are pivotable/rotatable and/or 
displaceable in different multidimensional directions (col. 14 line 65 -col. 15 line 53). 

7. Claim 15 is rejected under 35 USC 103(a) as being unpatentable over Polz (US 
Patent 5,924,989) in view of Edwards et al. (US Patent 5,787,889) and in further view of 
Pini (US Patent 5,159,931). 

Polz in view of Edwards et al. teaches all the limitations of claim 14 as applied 
above from which claim 15 respectively depend. 

Polz in view of Edwards et al. does not teach expressly that the reconstructed 
object or parts thereof will be represented or equipped with pre-determinable 
characteristics like colour or resistance. 

Pini teaches reconstructed object or parts thereof will be represented or 
equipped with pre-determinable characteristics like color (col. 15 lines 10-32). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to represent reconstructed multidimensional object with color in the 
method of Polz and Edward et al. 

The suggestion/motivation for doing so would have been that this kind of 
representation allows the visualization of a section of contour of the object in detail 
such as blood flow. 
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Therefore, it would have been obvious to combine Pini with Polz and Edward et 
al. to obtain the invention as specified in claim 15. 

8. Claims 22 and 24 are rejected under 35 USC 103(a) as being unpatentable over 
Polz (US Patent 5,924,989) in view of Weisman et al. (US Patent 6,674,879). 

Polz discloses all the limitations of claim 1 and 18 as applied above from which 
claim 22 respectively depend. 

Polz does not teach expressly that the method or device is used for the 
transthoracal (TTE), transoesophagic (TEE) or intravascular (IVUS) echocardiography 
or intraductal (IDUS) sonography. 

Weisman et al. teaches echocardiography is used for 3-D reconstruction (col. 2. 
45-57). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use echocardiography for 3-D reconstruction in the method of Polz. 

The suggestion/motivation for doing so would have been that various 
conventional ultrasound methods could be used to generate tomography image for 
multidimensional reconstruction. 

Therefore, it would have been obvious to combine Weisman et al. with Polz to 
obtain the invention as specified in claim 22. 

With respect to claim 24, please refer to rejection for claim 22. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Randolph Chu whose telephone number is 571-270- 
1 145. The examiner can normally be reached on Monday to Thursday from 7:30 am - 5 
pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Mancuso can be reached on 571-272-7695. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

RIC/ 

/Matthew C Bella/ 

Supervisory Patent Examiner, Art Unit 2624 



